Background: Suicide rates generally peak in the second half of life and are particularly high in older men; however, little is known about the contribution of dispositional factors to late-life suicide. Maladaptive personality traits have been strongly implicated in suicide among younger adults, but the extent to which they continue to play a role in late-life suicidal behavior is unclear. We also do not know whether specific personality profiles interact with the stressors of aging to cause suicidal behavior.
FigURe 1 | Flow diagram of the studies retrieved for the review. The key words under each descriptor were separated by "OR" for the search. On PubMed, corresponding MeSH terms were added to each descriptor field: Personality, Personality Disorders, Human Characteristics and Impulsive Behavior to Descriptor 1; Suicide to Descriptor 2, and Aged to Descriptor 3. Abbreviation: FFM, Five-Factor Model.
were defined and documented at the beginning of the project. Publications were included if written in English and describing a research study. In addition, articles had to report an assessment of personality specifically, related to any combination of death by suicide, attempted suicide and suicidal ideation. The suicidal behavior/ideation described could not pertain to assisted suicide or euthanasia. Personality had to be assessed via, or map onto the Five-Factor Model (FFM) or DSM/ICD personality constructs. Studies where personality was not reported separately from other psychiatric diagnoses were excluded, as were all studies not distinguishing between older adults and other age groups, or between suicidal behavior and para-suicide. Older age was defined as equal to or above 50 years. Finally, included articles had to contain sufficient data to evaluate the quality of their findings (e.g., this was not the case for meeting abstracts). In addition to these initial criteria, we later refined the definition of research study to those having a minimum N of 20 to exclude case reports and small qualitative studies oversampling clinically illustrative cases with weakly generalizable data. The first author, AS, performed the initial screening and then reviewed eligibility of potentially includable articles with AD based on their full text. Of the 1,181 articles found, 1,124 were excluded during the initial screening for one of the following reasons: not written in English (47 articles), not on topic (including all articles about para-suicide/ deliberate self-harm; 879 articles), not a data paper (156 articles), having a euthanasia/assisted suicide focus (42 articles) . From the 57 remaining articles, further 31 were excluded based on their full text, either because they contained an insufficient amount of information about methods or results (9 articles), were not mapping onto DSM or FFM personality constructs (9 articles), or were not reporting on the association between personality and suicidal behavior/ideation in the elderly (13 articles). Twenty-six articles were retained for the review, and five more were found by reference tracking.
ReSULtS

Study characteristics
General Characteristics
Of the 31 included articles (Tables 1-4), one was from 1976 (37) , and all others were published after 1990, with seven articles between 1990 and 2000 (38) (39) (40) (41) (42) (43) (44) , 13 articles between 2001 and 2010 (45) (46) (47) (48) (49) (50) (51) (52) (53) (54) (55) (56) (57) , and 10 articles between 2011 and 2016 (58) (59) (60) (61) (62) (63) (64) (65) (66) (67) . The association between personality and either death by suicide, attempted suicide or suicidal ideation was the primary outcome in 18 articles (39, 41, 43, 45, 46, 48, 50, 51, 53-56, 59, 61, 63, 65-67) , while the other 13 articles reported on personality in relation to a different study focus (37, 38, 40, 42, 44, 47, 49, 52, 57, 58, 60, 62, 64) . Except for one qualitative study on death by suicide (56) (displayed in Table 2 ), all studies were quantitative. Five studies followed a purely descriptive design, without control groups (40, 42, 50, 52, 56) , and only nine of the remaining studies included non-suicidal psychiatric controls (39, 43, 44, 46-48, 51, 53, 57) . Seventeen articles reported categorical personality disorder diagnoses (Tables 1-3) , and 14 measured dimensional personality traits (Tables 4 and 5), while one article utilized both (displayed in both Tables 2 and 4) (59) . Dimensional measures were used in an increasing fraction of articles over time: in 8/21 articles between 1976 and 2010 versus 6/10 from 2011 to 2016.
Age Cutoffs
Age cutoffs ranged from 50 to 75 years, with a majority of studies including either participants aged 60 years (11 articles) or 65 years (12 articles) and older. Only one study had an age cutoff as high as 75 years (61) . Mean age was, however, above 70 years in 17/24 articles where these data were available (several studies indicated the percentage of elderly subjects in different age subgroups without reporting a global value for mean age).
Personality Measures
Even though 17 articles reported on categorical personality disorders, findings about specific personality diagnoses remained scarce in death by suicide and attempted suicide: 6/17 studies reported only global data on personality disorders (38-40, 44, 52, 57) , and two others solely specified BPD in addition to total personality disorders (42, 58) (Table 1) . Of the remaining nine publications, findings on death by suicide were reported in three articles (37, 45, 50) , two of which were based on the same study ( Table 2) . No article assessed distinct personality disorders in attempted suicide. Suicidal ideation was assessed by six studies (47, 53, 59, (65) (66) (67) , of which four were based on the same population (community-dwelling older adults in Colorado, USA) ( Table 3) . One study on suicidal ideation focused exclusively on narcissistic personality disorder (53) .
Of the 14 articles measuring dimensional personality traits ( Table 4) , two based their findings on the Eysenck Personality Model, assessing only Neuroticism in one case (64) , and Neuroticism and Extroversion in the other (61) . Based on the reasonable levels of correlation established by Costa and McCrae between Eysenck's Neuroticism and Extroversion and the Five-Factor neuroticism and extraversion domains (68), we considered these constructs equivalent when reporting results. All other studies used the FFM. Most of them exclusively included results for the five main factors, however, 6/14 articles reported findings on the facet level. Subcomponents derived from the NEO-FFI (NEO Five Factor Inventory) such as negative emotions, were interpreted together with the most highly correlated facets derived from the NEO-PI-R (NEO Personality Inventory Revised), in this case, anxiety (69) . Three studies with facet-level analyses focused only on specific sets of facets (46, 54, 62) . Overall, five articles provided dimensional data on death by suicide (41, 49, 55, 60, 63) , seven on attempted suicide (43, 46, 48, 49, 55, 61, 62) , and six others on suicidal ideation (43, 48, 51, 54, 59, 64) . Four articles reported on multiple suicidal outcomes (43, 48, 49, 55) . Two articles reported findings based on the same study (60, 63) . Seven out of the 14 studies based on dimensional models had overlapping samples (elderly patients recruited in the teaching hospitals of the University of Rochester, NY, USA), and two others shared a recruitment source (community-dwelling older adults in Colorado, USA) ( Table 4 ). The dimensional findings, however, came from at least three different sample sources for each suicidal outcome (death, attempt, and ideation).
Definition of Death by Suicide, Attempted Suicide, and Suicidal Ideation
Not surprisingly, older suicide victims were the most uniformly defined study group, with the obvious inclusion criterion being death by suicide occurring in old age. One study comparing individuals who died by suicide to older attempters also excluded suicide victims with a lifetime history of attempt (55) .
While most articles did not define suicide attempt, two studies reportedly used the definition of the World Health Organization (57, 61): "Those situations in which a person has performed a lifethreatening act with the intent of putting his or her life into danger or giving the appearance of such an intent" (70) . Other studies defined suicide attempts as any intentional self-destructive act, without necessitating an expressed intent to die, blurring the line between suicide and para-suicide (40, 46, 48) . Most studies used the presence of lifetime attempt history to define their attempters, whereas others necessitated a recent attempt, only including older individuals from either inpatient or emergency units (38, 44, 49, 57, 61, 62) . In 4/6 of these cases, history of prior attempts was either controlled for statistically (49, 57) or excluded from the control group (61, 62) .
Some studies included passive death wish in their definition of suicidal ideation (43, 51) . Further adding to the samples' heterogeneity, studies of elderly suicide ideators neither excluded nor controlled for subjects with past history of suicide attempts. Thus, findings about suicide ideators should be interpreted with caution, since they reflect more a global suicidal risk than pure suicidal contemplation.
correlates and Possible mediators
Gender An established pattern in the literature is that men are more likely to die by suicide while women are more likely to have non-fatal attempts and subsequent mental health contact (71) . Thus, a selection bias cannot be excluded in the 14 studies whose suicidal sample was exclusively recruited based on previous contact with psychiatric health services (37, 39, 40, 43, 44, 46-49, 51-53, 55, 57, 61, 62) as these studies might have oversampled women. While personality pathology increased with late-life suicidal behavior in both genders in most studies, several reported a higher female to male ratio. Lawrence and colleagues found a fivefold higher rate ratio in females with personality pathology than in males for both attempted suicide and death by suicide (44) . Qin, whose population study assessed psychiatric illness via the last hospitalization-based principal diagnosis, also reported a threefold higher prevalence of personality pathology in female versus male suicides (58) . Not supporting these findings, one case-control study, with separate regression models for elderly male and female attempters, reported that neuroticism was a significant, positive predictor in men but not in women (62) . In addition, the Lausanne Study indicated a 1.3 male to female ratio for the prevalence of suicide in former inpatients with personality disorders (37) , and Harwood and colleagues' psychological autopsy study did not find a significant gender difference in personality disorder rates (45) . The majority of case-control studies included in the review controlled for the potential effect of gender, with only four that did not, or for which this information was missing (40, 47, 65, 66) .
Depressive Disorders
Depressive disorders in old age have been separately associated with both suicidal behavior (28, 72) , and personality disorders (9, 73) . Personality disorders co-occur in 10-30% of depressed elderly, with Cluster C disorders being the most frequent and Cluster B disorders the rarest (9) . Patients with personality disorders were found to be up to four times more likely to suffer from the persistence or the re-emergence of depressive symptoms (39, 47) and were younger at first onset (39) . Morse and Lynch found that the presence and not the severity of personality pathology was correlated with poor prognosis of depressive symptoms in the elderly (47) . Of the studies included in this review, only 4/12 studies of death by suicide (49, 55, 58, 60 ) and 7/12 of suicidal ideation (43, 47, 48, 51, 53, 54, 65) controlled for depression when evaluating the relationship between personality and suicide risk. Studies of attempted suicide were more diligent in this regard, their recruitment source most often being pools of depressed patients. Only one comparative study on attempted suicide lacked any form of adjustment for depressive disorders (44) . In 143 older primary care patients, Jahn and colleagues found that depressive symptoms mediated the effect of pathological personality traits on suicidal ideation (65) . While none of the studies investigated whether depressive symptoms mediate the effect of personality disorders on suicidal behavior, Nieto and colleagues found that personality disorders occurred independently of all Axis-I diagnoses in 5.2% of older adults aged 65 or above who made a medically serious suicide attempt (N = 38) (38) .
Interpersonal Functioning
Impaired interpersonal functioning is the core feature of personality disorders and a risk factor for suicidal behavior in late-life (74) . It is therefore expected to explain the effect of personality pathology on suicidal behavior and ideation. Kunik and colleagues found that depressed inpatients were more likely to be single, separated or divorced if they were diagnosed with a comorbid Axis-II disorder (39) . In light of the finding that older adults most often tend to give warning signs about their suicidal intent to their next-of-kin (75) , it may be particularly difficult for socially isolated elderly to reach out for help when needed. Conceptualizing the question from the perspective of the interpersonal theory of suicide, Jahn and colleagues identified perceived burdensomeness and thwarted belongingness as mediators between personality disorders and suicidal ideation in older adults aged 65 years or over (N = 143) (65) . However, Eades found a direct relationship of pathological personality traits and suicidal ideation that was stronger than through either thwarted belongingness or perceived burdensomeness in a community sample of 102 individuals aged 60 or above (67) .
Environmental Stressors
The longitudinal findings of the Lausanne Study suggest higher late-life suicide rates in psychiatric patients who displayed a "specific vulnerability to environmental stress, evident already years ago during their first admission" (37) . Harwood and colleagues investigated personality traits in a subsample of individuals who died by suicide and did not have a psychiatric diagnosis (N = 23). Their findings indicated that personality trait accentuation was present in 44% of suicide victims, often concomitantly with recent life events that were thought to have triggered the suicidal act (50) . Consistent with Mann's stress-diathesis model of suicide, these findings support the presence of an increased chronic vulnerability that is exacerbated by negative life events in older individuals with already subclinical levels of personality pathology (7) .
Synthesized Findings
Prevalence of Any Personality Disorder in Late-Life Suicide A psychological autopsy by Harwood and colleagues and a retrospective cohort study by Henriksson and colleagues estimated that respectively, 14 and 16%, of adults who died by suicide after the age of 60 had personality disorders (42, 45) . These rates are somewhat higher than the 10% community prevalence of personality disorders in adults above 50 years reported by a meta-analysis (76), but the difference remains small considering possible confounding with other psychopathology. Including only principal diagnoses in their analysis, Hunt and colleagues' and Qin's population studies found a much lower prevalence of personality disorders in late-life suicide victims, namely between 1.5 and 5% (52, 58) . However, these latter findings are likely less accurate since personality disorders are rarely considered principal diagnoses in this age group (42) . Examining personality trait accentuation in addition to personality disorders, Harwood and colleagues' psychological autopsy study found that subthreshold accentuated personality traits were present in 28% of older adults who died by suicide (N = 100) (45). Thus, altogether, 44% of the suicide victims in Harwood and colleagues' sample had some level of personality pathology.
Despite these relatively high rates of pathological personality disorders and traits in late-life suicide, all studies with younger comparison groups found decreasing prevalence of personality pathology with age (42, 52, 57, 58) . The prevalence of any personality disorder was reported to be 2.4 and 2.6 times lower, respectively, in elderly suicide victims aged 60 or above (42) , and suicide attempters aged 55 or above (57) than in the younger comparison groups. Both Hunt and colleagues and Harwood and colleagues found that the prevalence of personality disorders further decreased between 60 and 75 years of age in elderly suicide victims (respectively, from 4.0 to 2.3% for personality disorders as primary diagnoses and from 19.7 to 10.6% at any detectable level) (45, 52) . This significant decrease in older people may be due to the attenuation of symptoms of certain commonly diagnosed personality disorders such as BPD, and/or to a survival bias related to increased premature mortality due to personality pathology. Furthermore, a detection bias is likely in old age given that personality disorders may be masked by overlapping cognitive deficits in a subset of older patients seeking psychiatric care (77) . In turn, suicidal behavior may also be under-detected in old age: studies highlighted a decreased number of psychiatric hospitalizations of older adults, both before dying by suicide (58) , and after a suicide attempt (44) . This may be in part related to diagnostic biases. Indeed, comorbid cognitive deficits, delirium or other organic conditions often lead to medical rather than psychiatric hospitalizations in the elderly with decompensated psychopathology (78) ; primary health care providers have been found less likely to assess psychopathology in older adults than in younger patients (79) ; suicidal and death ideation are perceived as part of normal aging by many clinicians (80) ; and social isolation can cause low-lethality suicide attempts to go unnoticed. 
Association of Personality Disorder Diagnosis With Suicidal Behavior and Ideation in the Elderly
Death by Suicide
A positive correlation between personality pathology and death by suicide was supported by most studies, although none were designed to separate unique contributions of personality disorders from those of other types of psychopathology. Harwood and colleagues found both personality disorders and traits being more frequent in a subsample of 54 elderly suicide cases compared to age-and sex-matched controls deceased from natural causes (45) . Qin determined a respectively sixfold and ninefold higher prevalence of personality disorders in older females and males who died by suicide compared to general population controls (58) . In a sample of psychiatric patients aged 60 years or older, Lawrence and colleagues found that personality disorders had the fifth highest suicide rate among all principal psychiatric diagnoses in the elderly, which was more than twofold higher than in the age-matched general population of Western Australia (risk ratio of 2.1, n = 447) (44) . A single longitudinal study examined the prevalence of suicide in individuals with severe personality disorders: the Lausanne Study was conducted in Switzerland from 1963 to investigate aging in all former psychiatric inpatients of the Lausanne University Psychiatric Hospital (N = 5,661). The investigator found that personality disorders were the third 
Anankastic n = 19; anxious n = 13; dependent n = 9; histrionic n = 6; other n = 10 most common baseline psychopathology after mood disorders and alcohol dependence among the 107 suicides that were carried out by patients between 57 and 77 years of age (37) . The prevalence of suicide in the subgroup of patients with personality disorders was 6.8% in males and 5.4% in females (n = 266), respectively, more than threefold and fivefold higher than in the age-and gender-matched general population. However, the severe pathology that triggered hospitalizations in this group of patients precludes generalization of these findings to personality disorders observed in the community.
Attempted Suicide
Examining only primary diagnoses, Miret and colleagues reported a prevalence of 8.8% for personality disorders in hospitalized patients aged 50 and older who had made a recent suicide attempt (N = 113) (57). Draper found a higher prevalence (26%) considering secondary diagnoses mentioned in the hospital records of 69 attempters aged 65 or above (40) . In addition, Nieto and colleagues reported that personality disorders were present without comorbid Axis-I disorders in 5.2% of 38 older adults aged 65 or above who made a medically serious suicide attempt (38) . This fraction was lower than in young attempters (30 or younger) from the same study (45.5%, p = 0.003), but did not differ significantly from middle-aged attempters (31-65 years) (21.8%). Lawrence and colleagues reported a risk ratio of 10.2 for suicide attempts given a principal diagnosis of personality disorder (n = 1,596), almost five times higher than the 2.1 risk ratio for death by suicide (44) . Examining psychiatric patients with personality disorders (n = 37), Kunik and colleagues found a 35% lifetime prevalence of attempted suicide. This prevalence, however, was not significantly different from the 20% seen in the clinical control group without personality disorders [n = 117; χ 2 (1) = 3.76, p = 0.06] (39).
Suicidal Ideation
Studies found a positive association with suicidal ideation and almost all categories of pathological personality traits in late life, with the exception of histrionic and sadistic traits (47, 59, (65) (66) (67) .
None of these studies, however, excluded suicide ideators with a past history of attempt. No correlation was found between the severity of pathological personality traits and the severity of suicidal ideation (47) .
ICD/DSM Personality Disorders in Late-Life Suicide
Using ICD-8 personality diagnoses the abovementioned Lausanne Study found that neurotic and psychopathic (antisocial) personality disorders were the most prevalent in former psychiatric patients who died by suicide after the age of 57 (37) . In the psychodynamic nosology of the time, a "neurotic personality organization" included hysterical (i.e., histrionic), depressivemasochistic (best mapping onto self-defeating personality from DSM-III), obsessive (mapping onto obsessive-compulsive), as well as avoidant personalities (81) . These findings support a role of Clusters B and C in late-life suicide, which is consistent with the more recent results detailed below. As mentioned, no study reported data on specific personality disorders and attempted suicide in the elderly.
Cluster A
Paranoid Personality Disorder. In Harwood and colleagues' secondary analysis of cases without an ante-mortem psychiatric diagnosis (N = 23), paranoid traits were the second most frequent (13%) (50) . However, in the absence of a control group, this finding remains difficult to interpret given the relatively high prevalence of paranoid personality in the general population (2-5%) (82, 83) . There was nevertheless a positive correlation of suicidal ideation with paranoid personality in all studies that investigated it (47, 59, 65, 67) .
Schizoid Personality Disorder.
There is no evidence linking schizoid personality disorder to late-life suicide, in spite of the documented worsening of schizoid personality with aging (84) . To the best of our knowledge, this disorder is not associated with suicidal behavior earlier in life either.
A positive correlation was however found in all studies investigating schizoid traits in suicidal ideation (47, 59, 65) .
Schizotypal Personality Disorder.
No evidence linked schizotypal personality disorder to late-life suicide.
Three studies, with possibly overlapping community sam ples recruited in Colorado, found a positive correlation with suicidal ideation (59, 65, 67) ; however, such a relationship was not confirmed by Morse and Lynch in a depressed sample with a different recruitment source (47) .
Despite the high co-occurrence of schizotypal personality disorder with BPD in the general population (85, 86) , its role in suicidal behavior remains also unclear earlier in life.
Cluster B
Antisocial (and Dissocial) Personality Disorder. Studies in younger adults have linked antisocial personality to suicide attempts (17, 87, 88) and death by suicide (18) . Moreover, antisocial personality traits appear to persist, or only partially remit with increasing age in most individuals (89) , suggesting a possible high suicide risk throughout the lifetime, yet data so far remain inconclusive. The Lausanne Study found a high prevalence of psychopathic (antisocial) personality disorder in former patients who died by suicide after the age of 57 (37). Harwood and colleagues found dissocial personality disorder to be among the three most prevalent personality disorders in their study, with 4% of suicide victims reaching full diagnostic criteria for it (45) .
However, in the case-control part of their study (n = 54), the prevalence of antisocial personality did not differ between suicide victims and controls.
While one study (59) found an association between antisocial traits and suicidal ideation in old age, three others did not (47, 65, 67) .
Borderline (and Emotionally Labile) Personality Disorder (BPD).
In spite of its important role in suicides earlier in life, BPD showed no significant association with death by suicide in old age. Moreover, two studies found a significantly lower prevalence of BPD in both elderly suicides and controls than in younger age groups (42, 58) , which is unsurprising given that most features of BPD tend to remit with age (90) .
However, all studies investigating suicidal ideation found a positive correlation with borderline personality traits (47, 59, 65, 67) . Segal and colleagues also identified borderline traits as the only positive predictor of suicidal ideation in a community sample of 109 adults aged 60 or above (59) .
As mentioned earlier, BPD in old age may be subject to a survival bias. In a 27-year long longitudinal study in BPD patients (N = 165), Paris and Zweig-Frank reported death by suicide in as many as 10.3% of their sample with a mean age at death of 37.2 years (91) . Despite persisting problems with interpersonal functioning, the surviving cohort showed significant improvement, with only five patients meeting full criteria for BPD by the end of the follow-up. Although an increase in attempts' lethality with advancing age has been reported by Soloff and colleagues (87), Pompili and colleagues' meta-analysis of suicide in BPD found a higher incidence of suicides in short-term follow-ups, suggesting lower suicidal rates during the chronic phases of BPD (92) . Overall, these findings suggest that suicide risk decays, albeit incompletely, in the borderline patients who survive to old age.
Histrionic Personality Disorder. Even though histrionic personality is considered to be only mildly impairing and not linked to major emotional disability in the general population (82), Harwood and colleagues found full diagnostic criteria for histrionic personality disorder in 4 out of 100 individuals who died by suicide. Moreover, they found subthreshold histrionic traits in six others, making this personality construct the third most frequent in their sample, and the most prevalent Cluster B disorder (45) . As discussed earlier, hysterical (former version of histrionic) disorder was also associated with suicides in the Lausanne Study (37) .
These findings contrast with the absence of positive correlation found between suicidal ideation in old age and histrionic personality (47, 59, 65, 67) . This disorder was in fact the only negative predictor of suicidal ideation in Segal and colleagues' study (59) , corroborating a potential protective impact on suicide risk.
In younger adults, a protective effect of comorbid histrionic personality disorder was found in an adult sample of female attempters with BPD (93) . Narcissistic Personality Disorder. To date, no definite association has been found between narcissistic personality disorder and death by suicide in old age. However, in a qualitative psychological autopsy study conducted by Kjølseth and colleagues with the informants of 23 elderly who died between 65 and 90 years of age in Norway, the majority of suicide victims were described as self-centered over-achievers, with a need to control others, sometimes despite generating conflicts due to their authoritarianism (56) .
Narcissistic personality disorder was positively correlated with late-life suicidal ideation in all studies (47, 59, 67) but one (65) . In addition, it was a predictor of suicidal ideation in a retrospective database analysis specifically focusing on narcissistic personality in adults aged 65 years and older (N = 538) (53) .
Narcissistic personality disorder has been identified as a risk factor for suicide in middle-aged adults by a 10-year long longitudinal study reporting a positive correlation between narcissistic personality and number of suicide attempts in a clinical sample of 431 middle-aged adults (aged 18-45 years upon enrollment) (15) . In the clinical literature, Kernberg also implicated pathological narcissism in existential crises in the second half of life (94) . He discussed how suicide may appeal to narcissistic patients as a means of relieving guilt over past mistakes or missed opportunities for greatness, as "external reality gradually demonstrates [that their grandiose] fantasies are no longer viable. " This risk may likely persist after age 50. However, the low general prevalence of narcissistic personality disorder, estimated at 0.8% (83) , suggests that higher-powered studies are needed to detect a potential association.
Cluster C
Avoidant (and Anxious) Personality Disorder. Despite an absence of subjects meeting full criteria for anxious personality disorder, Harwood and colleagues found a higher rate of anxious personality trait accentuation in suicide victims than in natural death controls, with 13% of suicide victims displaying anxious traits (45) .
Furthermore, avoidant personality disorder was positively correlated with suicidal ideation in all studies (47, 59, 65, 67) .
Age-related social isolation is possibly more pronounced in avoidant individuals, as the traits related to social ineptitude were found among the disorder's most stable diagnostic criteria (95) . Avoidant personality disorder in the elderly is also highly prevalent in dysthymic disorder (73) , an independent risk factor for suicide (96) . Some evidence alternatively supports a lifelong risk between avoidant personality disorder and both suicide attempts (97) and death by suicide earlier in life (18) .
Dependent Personality Disorder. Dependent personality disorder has a high prevalence in the general elderly population (76) and has been associated with suicides and suicide attempts earlier in life (18, 85) . Nevertheless, this disorder showed no significant association with death by suicide in old age.
A positive correlation between dependent personality traits and suicidal ideation was found in most (59, 65, 67) , but not all studies (47) .
Obsessive-Compulsive (and Anankastic) Personality Disorder (OCPD).
OCPD displays the strongest association with death by suicide in the existing studies, although the relationship is thin and the studies lack adequate controls. In Harwood and colleagues' psychological autopsy study (N = 100), out of the 44 suicide victims with personality pathology there were 23 cases (52.3%) with anankastic (obsessive-compulsive) personality disorder (n = 4) or trait accentuation (n = 19). OCPD was also associated with suicide in the case-control part of the study (n = 54). In a secondary analysis examining subjects without a psychiatric diagnosis, anankastic personality trait accentuation was present in 8/23 subjects (34.8%) (50) . Some of the personality characteristics described by Kjølseth and colleagues' qualitative findings also map onto OCPD, such as reluctance to accept help from others, self-discipline, high professional competence, hard-work, introversion, and stubbornness (N = 23) (56) .
Evidence of the association between OCPD and suicidal ideation remains inconsistent, with two studies reporting a positive correlation (59, 67) and two others reporting none (47, 65) .
OCPD is the most common personality disorder in the general population, with a prevalence of 3-8% (98) . It is also the personality disorder with the highest prevalence (17.1%) among elderly patients with dysthymic disorder (73, 99) , which, as mentioned previously, is independently associated with late-life suicide (96) . Along with schizoid personality disorder, OCPD is one of only two Axis-II conditions found to become accentuated in old age (84, 100), even in individuals who seemed unimpaired earlier in life (101, 102) . Consistent with the qualitative findings of Kjølseth, three OCPD traits related to cognition and interpersonal functioning seem to display a stable and long-lasting pattern: preoccupation with details, rigidity and stubbornness, and reluctance to delegate (95, 103) . These characteristics could cause a perception of loss of control in old age stemming from physical and cognitive decline, leaving suicide as a way to regain control. Supporting this hypothesis, two qualitative psychological autopsy reports examined elderly suicide victims who had, respectively, the conviction of having cancer (n = 8) or a chronic dyspnea diagnosis (n = 14), and both described a similar, rigid personality style in a majority of cases (5/8 and 12/14, respectively) (104, 105) . In studies of decision-making, an extreme willingness to wait for delayed rewards has been found in both OCPD patients and high-lethality older attempters, indicating their common tendency to focus on long-term rewards, without considering alternate solutions (106, 107) . The extent to which OCPD patients premeditate attempts, however, remains subject to controversy. Whereas some case-control studies in clinical adult samples support the notion of single attempts in OCPD (108) , others report a more borderline-like pattern with impulsive suicidal behavior, multiple attempts, and lower intent to die (16) . In a series of case reports on high-lethality first time suicide attempters with a double-diagnosis of OCPD and mood disorders, 6/7 cases were aged 56 or above, and all of them described transient, sudden loss of control preceding their suicidal act (109) . However, this behavior may be attributed as much to impulsivity as to a general lack of perspective of alternative options.
Five-Factor Model
See Table 5 for a summary of findings.
Neuroticism
Although high neuroticism has been linked to death by suicide in younger age groups (41) , older psychiatric patients who died by suicide displayed lower levels of neuroticism than both their younger counterparts (60, 63) , and those who survived their attempt (55) . Interestingly, older victims were more similar to healthy controls than they were to attempters. Even though two studies found higher levels of neuroticism in older suicide victims than in healthy controls (41, 60) , on the facet level, only trait depression (the tendency to feel sad) and trait self-consciousness (the tendency to be easily intimidated) were higher (41) . Suicide victims and healthy controls did not significantly differ in the facets that capture negative emotional reactivity, namely vulnerability (the tendency to panic easily), trait anxiety (the tendency to worry), impulsiveness (the tendency to act impulsively), and anger-hostility (the tendency to get angry easily) (41) . Angerhostility was also the only similar facet between suicide victims and attempters (55) .
Among older suicide attempters, two studies conducted in Hong Kong, China, found increased levels of neuroticism compared to healthy controls (49, 62) , but this finding did not survive controlling for current major depression, past suicide attempts, physical comorbidities, demographic factors, and life events in one of them (49) . Other studies observed no difference from healthy controls (61), or depressed controls (48) . Again, differences emerged at the facet level, with higher levels of all facets in attempters than in depressed controls, except for trait anxiety and anger-hostility (48) . Lower trait anxiety was in fact found to be a predictor of the attempter status, while lower anger-hostility was associated with fewer attempts, higher lethality of method, and higher intent to die (46) . Compared to healthy controls, higher levels of anger-hostility predicted attempter status in men, but not in women, while higher impulsivity was observed in elderly attempters of both sexes (62) .
Higher levels of neuroticism unequivocally differentiated elderly suicide ideators from healthy controls (59, 64) . However, in depressed samples, only one (43) out of three studies found higher levels of neuroticism in ideators than in controls, with the others reporting no difference (48, 51) . Higher trait depression was the only facet that correlated with the severity of suicidal ideation from the neuroticism domain in a sample of depressed elderly (48) , indicating that differences may be limited to only isolated facets.
Extraversion
Lower levels of extraversion were found in older adults who died by suicide compared to healthy controls in some (49, 60) , but not all studies (41) . Furthermore, in Tsoh and colleagues' study, the effect disappeared in the multivariate analysis that controlled for current major depression, past suicide attempts, physical comorbidities, demographic factors, and life events (49) . Extraversion did not distinguish between older adults who died by suicide and those who only attempted it (49, 55) .
Findings examining elderly suicide attempters and ideators were also inconclusive. Three studies using the same recruitment source found that elderly depressed inpatients who made an attempt at age 50 or older had lower levels of extraversion than depressed controls, both globally, and for the specific facets of gregariousness (seeking company of others), warmth (making friends easily), and positive emotions (tendency to be joyful) (43, 46, 48) . In addition, lower positive emotions were identified as an independent predictor of a greater number of attempts (46) . However, older suicide attempters did not differ from general population controls on extraversion in two other studies controlling for age, sex, and major depression (49, 61) . These inconsistent findings may be explained by sex differences, since lower levels of extraversion were present in elderly male, but not female attempters in a sex-stratified study (62) . A sampling bias cannot be excluded, however. Alternatively, given the higher age cutoff in the three latter studies (65-75 years), this inconsistency might arise from a survival bias, as higher levels of extraversion have been associated with a decreased risk of death in the elderly (110) . Similarly to elderly attempters, suicide ideators aged 50 or older differed from depressed controls by reporting lower levels of both warmth and positive emotions in two studies having the same recruitment source as the three studies mentioned earlier (48, 51) . They did not differ from healthy controls on extraversion (51) a,b (49) a (55) a,b (49) a (55) a,b
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Modesty
No data > DC (48) in a community-based sample aged 60 or older (N = 109) (59) . From the three subcomponents of extraversion derived from NEO-FFI self-reports, positive affect (being joyful), but not sociability (being outgoing and sociable) or activity (tendency to be energetic and busy), was identified as a negative predictor for suicidal ideation (54) . The fact that distinctively socially oriented facets of extraversion (namely, warmth, positive emotions, and gregariousness) differentiated elderly suicide attempters from depressed controls may suggest that a tendency toward social isolation could predispose to suicidal behavior in old age. Even though younger individuals who died by suicide were also found to have lower levels of extraversion than healthy controls (20, 41) , in their case, lower levels of activity (being frequently busy) and assertiveness (tendency to take charge) were distinguishing facets in addition to lower positive emotions (41) .
Openness to Experience
Findings with respect to openness to experience in late-life suicide are inconsistent across studies comparing older suicide victims either to healthy controls or to older attempters. In comparison with healthy controls, Duberstein and colleagues initially found lower levels of openness to experience in older adults who died by suicide, with significant differences in the openness to esthetics (sensitivity to any form of art), and in the openness to action facets (preference of variety to routine) (41) . These findings were, however, not replicated in further studies (when considering adjusted odds ratios in Tsoh and colleagues' study) (49, 60) . Compared to attempters, elderly victims were found to have either lower or not significantly different levels of openness to experience (49, 55) . The effect of age was more consistent, with older suicide victims displaying lower levels of openness than their younger counterparts (41, 60, 63) . Duberstein and colleagues identified that the greatest difference between the two age groups was in openness to action, indicating a higher preference for routine in older versus younger suicide victims (41) .
Elderly suicide attempters showed no difference in openness to experience compared to healthy as well as depressed controls (46, 48, 49, 62) .
In older suicide ideators, some (43, 51) but not all studies (48) found higher openness to experience when compared to depressed controls. No difference was found between ideators and healthy controls (59) .
Thus, the role of openness to experience in late-life suicide remains unclear. According to Duberstein, lower levels of openness to experience in older suicide victims (compared to younger victims and healthy controls) may arise from a reduced capability to cope with age-related changes or losses due to excessive, short-sighted, concrete thinking and a rigidly defined self-image (111) . Consistent with this theory, higher levels of openness to experience have been positively associated with volunteer work and better cognition in old age (10) . It is, however, also possible that the lower levels of openness to action found in older versus younger adults who died by suicide may arise from a maturational effect, since a decrease in this facet has been associated with normal aging (112) .
Conscientiousness
Higher levels of conscientiousness distinguished older suicide victims from younger victims (60, 63) , as well as from older attempters in clinical samples (49, 55) . The difference with attempters was also apparent at the facet level, where suicide victims displayed higher dutifulness (proneness to follow the rules), achievement-striving (tendency to work-hard/overachieve), and self-discipline (capability to get things done when needed) (55) . Of three studies (41, 49, 60) , only Tsoh and colleagues found lower levels conscientiousness in elderly suicide victims compared to general population controls in a univariate analysis, but the finding did not survive controlling for current major depression, past suicide attempts, physical comorbidities, sociodemographic factors and life events (49) .
Studies comparing elderly suicide attempters versus general population controls found either lower conscientiousness in attempters (49) or similar levels in the two groups (61) . No differences were found between older suicide attempters and depressed controls (43, 48) . In a sex-stratified study, lower levels of conscientiousness were present in elderly male attempters compared to healthy controls, although no such difference was found in females (62) .
Elderly suicide ideators showed no difference in their levels of conscientiousness compared to healthy or depressed controls (48, 51, 59) .
Overall, higher levels of conscientiousness seem to discriminate suicides from unsuccessful attempts in depressed older adults, as well as late-onset suicides from early-onset ones. These relatively higher levels of conscientiousness in older suicides appear to be consistent with ICD/DSM-findings reporting an association with OCPD (see in the corresponding subsection). In a meta-analysis, OCPD was the only Axis-II diagnosis positively correlated with conscientiousness (113) . Although higher levels of conscientiousness have been linked to several facets of successful aging (10, 114) , the above findings suggest that this trait could also contribute to negative outcomes in late life, especially when co-occurring with depression.
Agreeableness
Studies have found no difference in agreeableness in older suicide victims compared to younger victims, healthy controls, and elderly attempters (41, 49, 55, 60, 63) . Although Tsoh and colleagues found that elderly who died by suicide had higher levels of agreeableness than elderly attempters, this effect did not hold in the multivariate model controlling for current depressive disorder, history of suicide attempt, physical comorbidities, demographic factors, and life events (49) .
No study found overall differences in agreeableness between elderly suicide attempters and healthy or depressed controls, with the exception of the unadjusted effect reported by Tsoh and colleagues that indicated lower levels of agreeableness in attempters (43, 49, 61, 62) .
With respect to elderly suicide ideators, most studies found no difference in agreeableness compared to both healthy and depressed controls (48, 51, 59) .
Thus, agreeableness does not seem to distinguish older adults who attempt or die by suicide from the general elderly population.
DiScUSSiON main Findings
Maladaptive personality seems to play a role in suicidal behavior in old age, although it is most often present in milder, subthreshold forms. The existing literature points toward heterogeneity in personality profiles of older adults with suicidal ideation or behavior. Suicidal ideation was predicted by narcissistic and borderline personality and was positively associated with all other personality disorders as indicated by at least one study, with the exception of histrionic personality. By contrast, only obsessivecompulsive and avoidant personality disorders were implicated in death by suicide, although this association may be confounded by depression.
Studies using the Big Five further characterized older adults who died by suicide as being more neurotic than healthy individuals, but less neurotic and more conscientious than older adults who only carried out non-fatal attempts. The limited evidence that we have links maladaptive personality with recurrent suicide attempts of largely lower severity. For example, lower anger-hostility was associated with a smaller number of attempts, higher lethality of method and higher intent to die, while lower positive emotions were identified as an independent predictor of a greater number of attempts (46) .
We take these findings as evidence that a subset of aging individuals with personality disorders, BPD being the prototype, continue to display chronic suicidal ideation and repeated suicide attempts. On the other hand, the emergence of serious suicidal behavior in late life is associated with more intact personality in a majority of individuals and, possibly, obsessive-compulsive traits in a significant minority.
An important alternative hypothesis is that dysfunctional personality traits involved in late-life suicide are not well captured by existing criteria and measures, possibly reflecting effects of neurodegeneration and other aspects of brain aging. Cognitive rigidity, for instance, often appears in qualitative case descriptions and may sensitize older adults to acute stressors (56, 104, 105) . It is, however, only partially captured by categorical OCPD criteria, higher conscientiousness, and lower openness to action (a facet of openness to experience), which may be overrepresented among late-life vs. early-life suicides.
Limitations
The assessment of DSM/ICD personality disorder criteria may not be best suited for the characterization of personality in the elderly. DSM personality disorders map better onto younger than older adults in whom many of the criteria become difficult to evaluate (115, 116) . In addition, personality assessment in psychological autopsy studies likely under-detects internalizing traits over the life course, reflected in only moderate consistency with ante-mortem Axis-II diagnoses found in adults (kappa = 0.65) (117) . Therefore, older suicide attempters with highly medically lethal attempts probably provide the best in vivo window into death by suicide. Unfortunately, categorical data focusing on separate personality disorders in the elderly were absent in attempters, scarce in older suicide victims, and lacking comparisons with depressed non-suicidal control groups. These limitations make it impossible to draw strong conclusions about late-life suicidal behavior in patients with specific personality disorders.
Moreover, suicidal behavior is heterogeneous in its life course, planning, method selection, and medical consequences (106, 118) . The studies reviewed here did not generally consider this heterogeneity in their design and analytic approach, and the relationship between the older individual's personality profile and the life course and characteristics of his/her suicidal behavior remains largely unexplored. More work is needed, both to identify reliable predictors of any suicidal behavior in old age and, more importantly, parse the behavior's heterogeneity.
clinical implications
From a clinical perspective, these results suggest that older adults who are evaluated for suicidal ideation are not necessarily representative of those who die by suicide. Among the latter individuals, only a subgroup seems to display dysfunctional personality features, with a rigid vulnerability being possibly as common as an emotionally labile one. This heterogeneity highlights the challenges in assessing suicidal risk in the elderly. One needs to be cautious in drawing conclusions from the patient's personality profile, and other risk factors such as access to firearms, depression, addiction, psychosis, and pain should be given greater weight at the current state of knowledge.
Future Directions
Disorders of aging can also alter personality. Dementia brings about a progressive personality change (119), exaggeration of existing personality traits and mood disturbances being the most frequent manifestations. A longitudinal study found that, in prodromal Alzheimer's disease, increased rigidity was the most frequent alteration, occurring in 25% of the individuals subsequently converting to dementia, closely followed by apathy (24%), egocentricity (21%), and impaired emotional control (18%) (120) . Other investigators reported higher levels of neuroticism, as well as lower levels of both extraversion and conscientiousness in patients with Alzheimer type dementia (121, 122) . Similarly, higher levels of neuroticism, as well as lower levels of extraversion and goal orientation have been reported in either premorbid or beginning stages of Parkinson's disease (123) (124) (125) . Such personality characteristics may be associated with alterations in the dopaminergic system and therefore predate motor symptoms of parkinsonism (126) . Thus, the behavioral effects of neurodegeneration may in part explain the divergence in personality profiles between younger and older suicides. For example, it is possible that the accentuation of rigid personality traits contributes to suicide risk by impairing individuals' ability to cope with their progressive loss of cognitive abilities. Moreover, organic mental disorder may similarly contribute to the heterogeneity of personality profiles found in older adults at risk of suicide and has been linked to an overall under-detection of personality disorders in the elderly (77) . Interestingly, new forms of impulsivity may also emerge in neurocognitive disorders, as in the case of the disruption of the indirect (no-go) and hyper-direct ("cortical brake") pathways by dopamine agonists and subthalamic nucleus stimulation in Parkinson's disease, where some studies point to treatment-emergent suicidal behavior (127, 128) .
Another neurocognitive mechanism worth investigating further is executive dysfunction. This construct has already been linked to late-onset, treatment-resistant depression (129, 130) as well as to suicidal behavior (131) . Moreover, there appears to be a correlation between deficits in executive functioning and certain personality disorders, such as antisocial, borderline and obsessive-compulsive (132) (133) (134) .
The question of the best approach to characterize personality in older adults at increased risk of suicide remains open. Research is increasingly shifting toward dimensional measures, which have the advantages of being assessable through self-report and increasing statistical power by virtue of being parametric. Clinical constructs underlying categorical personality disorders, however, appear to possess unique explanatory and heuristic value above and beyond the Big Five in the study of suicidal behavior (135) . In addition to traditional personality measures, complementary neuropsychological tools may be needed, including experimental paradigms assessing decision-making and social interactions, similarly to the way other trait-level constructs, such as impulsivity, are investigated (136) .
conclusion Despite the scarcity of published studies, this review highlights (1) the smaller role that Cluster B personality disorders and their defining constructs play in late-life suicide compared to suicide in younger adults and (2) a possible role for Cluster C disorders, such as OCPD, in late-life suicide. Almost nothing is known about the contribution of personality change due to neurodegenerative and vascular diseases. The reasons for the generally lower prevalence of diagnosable personality disorders in older vs. younger adults who engage in suicidal behavior are likely to include actual change in the behavioral expression of personality across the lifespan, poorer fit of diagnostic instruments, and the contributions of neurodegenerative and vascular brain changes.
We would be remiss not to mention the possibility, often rejected by psychiatrists, that some proportion of late-life suicidal behavior may be rational in that it is not explained by psychopathology. Future research will reveal to what extent this may be true, and to what extent suicide in characterologically unaffected older adults is motivated by concerns such as depression, psychosis, addiction, or impaired cognition and decision-making.
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